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(57) Abstract 

PURPOSE: To suppress generation of by-product having 
high boiling point and increase yield of the subject 
compound by keeping dids in hydrogenating reaction 
zone below a specific concentration in a production of 
lactones with hydrogenating dicarboxylic acids in liquid 
phase in the presence of ruthenium catalyst 

CONSTITUTION: Dicarboxylic acid, dicarboxylic acid 
anhydride and/or dicarboxylate 4 is hydrogenated in a 
reactor 1 in the presence of ruthenium catalyst to 
produce lactones. In said process, concentration of 
diols generated by hydrogenation of raw material in said 
reacting zone 1 is kept ss5wt%, preferably ^3wt.% by, 
for instance, a method in which a part 10 of reacted 
solution is separated from hydrogenating reaction zone 1 
and distilled in a tower 8 to separate catalyst solution 
and diols, then only catalyst solution is circulated to 
said reacting zone 1, to-suppress generation of 
by-product having high boiling point owing to diols, 
thus yield of the objected compound is increased to 
industrially advantageously obtain the objected compound 
from said raw material. 



COPYRIGHT: (C)1 991 , JPO&Japio 




-1- 



© B * S Jx (JP) ® m & tB SI & BB 

(a) ¥3-83974 

®Int.Cl. s ^SIJE# Jt^S#^- ®&B§ ¥j£3¥(1991)4/? 9B 

C 07 D 307/33 

B 01 J 31/22 X 6939-4 G 

// C 07 B 61/00 3 0 0 

7822-4C C 07 D 307/32 F 

©ft m ¥1-217236 

@tH m ¥l(1989)8^25B 

W % Sr ft f- # WUj&;tSrtj$fi3Tgl0#itii =§HbSl*5fc£*fc*&X 
H * « ft fig; ffiiij!J|£&m$lil3TS10#*ii =«ft««c*4ftt**X 

®fcH SI A E g ft )£ ft 5t £ *£ mmS5 : fftBaE^LOf*i2Tg 5#2^ 

@tt i a m± * e if* 





m 


i a E <o « % 




^ ? h y & <o 








( 1 ) V 13 Ji x y K . y # 














Jg K # « * tz *» S 






k it -n & . 










* & h t* ? * h ynvu 




* * . « u < n > y * Jl X 


y » . s; # ^ > K * 


frtoRU/Xuasujixy 




a <t r $ ii t c a o ^ ^ h 


>s« mar o 










y * yi* * > « , i/ tj & jK 




itii/i>xyfkx.z*frZfr 





tGi*»CDS$itttitvTi^ # m X tf ft i: 0 
T. -y * * K (ft £ 39 43-6947** £ ffi )> 3 
A * h ftftfc ft (ft Gfl Q 51-95057** & ffi ), ffl-*D 
A ft M ft (fc & B 38- 20 1 19^ & ffi )s ffl-ffi»?Rtt 
tt <»£ B 42- 14463*a * )* * tt 1/ T * IS £ J* 
XttK*fflfflU: ( k !) * * E JE * fr *0 
£ ft T V* 5 • 

S MP 39 57827^ C UU [RuXn(PR 1 R 2 R 3 )xLy]Sa © 
/i'7 i -$;*ftttft*ffifl!lr40-4 00 psiODtoET 

ft> * * S # 4485246*1 C tt . ffi « (D * ft £ 
1/ lr ft * ft « i:K©~-y>rjl,ftJBft, 3 /< ;U 



-665- 



fcl»-3BIH****ofe. - # * _b SB 3 - # © /l< x 

-^^8ft«*tefflr*7j£ti* it « ft S n & & 

ffi . MasttA!*^**?**-*** m ut s a 
At *3 a> < * *feADy>«ttitT^5feiDfii5 

H«*;*7v>RU pKalfi At 2<fc 9 * * I,* ft © # 
te?**MtrS7j&*££bfc(ttEJ I P 1 - 25771 ^ 

£ ft ) • c © a a uu KiStttt**i*Aft« 



* mm 


r 




© 


T 


v «s ft 


& ft T 








* K 


it 




& * if 








At 


T 3 5 At 




A> 


* > 


ft 


, V 






* > ft 


% 


* 




R 


l//X« 


f * A 




> ft 


X 


2 T 








b 


T 




R 




« tt * 


* 




R 


£ « 


« 




t a m 






I* 


U 






IS 


«* a 


S4 




At 








h 


> 


0 


© jr * At 








At 




fc 


• 










Jl 








m t 




ft 


© 


Jb 


& © n a 




* 


m 




* * # 


> 


ft > 


V 






> 



»B¥ 3-83974 (2) 

* © t * 5 . 

it a r * nc * *jPMt©agTJBt*«!K©*&tc 
tbb*£«9?*it/ffbfc, B$*An©ft&tt. 5/ 

A*K>Rxa^4<***:ztf/%ll*a©#£Tttffl 
£ c * \* x , **fl:Ett#«*u:*sttss/;r-;i, 



» « K b T UU 




R & 


3- 7© ft ft X 




T ft ft © 


t; * a ik > ft . * 


n 


9 CD 


ft * % > ^ u 


< 


ti * ft $ 


©$/#**>»© 


X 


2 r 


;u at ? «f e» n 




X 7 T * 






^/ X 


z * ji At-ff i 




. a * 


IC ut h *. tx . V 


U 




K * 7 v - * 


fit 


* 3 A £ 


fit . ft * b 4 > 


K 




* 3 A ^ » , 




u 4 y fit 




;u 




x ^ . n a 




ft - i/ - n - 


7 f /u * At ft A * 


ft 










* a h k ffi ffl * 


ft 




x ^ ? A « £ 


t 


b T U 13 


IS PB T * ft tt t> At 




01 * 










V 


(A >pKa*t 2 X *) 'b 




^ ft © # 




ji 


r ^ 


0 A M tt At 


* 


^ ft , 






)4> 1$ E * 




^ w * * 


ft m « *« » a k: a 


m 


? ft « • 










s; * /i/ * > « , ^ 




^ rf< > ft 




V 


-fi Jl ,K > x % x 


ji 


« ± S2 ^ 






u 


T ^ ^ Y 




tc 


> ^ * *t 5 JET « a 




UL iS tt « 




J; 






;u sg cd a 



£*5ffitt96iaTs »*b<tt3ftftXiaTK«» 



i/*^iK>ftft*«Xtt^*^jK 
^ftx^x^Oftl^^Wtu^ O^fiJcr^i/^^/K 













©t> *-*»©«£* ssfl%jar. »i 


b < 


ii 








fcCSitfftfc^b < tSi«-P3 5©7:3& 5. 




* 


<tRE#«*©y*-JU*|©ag*5fiffl 


% Pi 


T 


u:«^r^^^tbr«. W*«*»f<bR 


& # 






% © 






& ft 







-666- 



u w * o « yj s I*. * v , is a — 


u_ 




— < y -ar 
-> \ Kl 


W M to ^ W x W D* W» SJ c *l L V / 






(V * w 

* D» 


A i: t * . 












• 






x x $ 










v % tt cd 




* tt B 


to 

ut 


^ * 




o»» 




* m {l 

(A f a 










( 4 ) ;u x x 0 a : 








^x-CTAfcOTtt* & « * t 


- ? A 


At 


\j tv T 


X^Afc^fcCDfSJftfcffiffi***;: 




* 

a 


^ • /v 


f^o Alt^ftt ltd, ;u ^ x 


? A CD 


M 

a* 


;u Mi 

IL TO » 


Aay>{t w , * BHt , Jft « » 


£ . * 


M 


M Ur 7 


titt<t&t&*iffiE**i. B tt W K 


tit * 


W. 




it^f^n, Q n it * ^ ^ a 


> - * 


B* 


1C a* t 


- •) i» « lit <t ^ f - •? i* , Aft* 


9 X +> 


A 


. 3 -5 


It ^ f ^ -) A , « tt A * - •? A , 


» tt * 


T" 


— V A v 




* A , 


A, 


* * * 


aa ;i f - •? A B t F *) 0 J* . 9 


h 5 * 


Jl 


jK x ;u 




9 H * * 


* X 7 -r > II * h V * a a * * ;u * 3 


7 


* > co 


J: d h U t/ * a 7 * * * * X 7 






h «; 7 






> 0 , J/yf *7xs**77^ 


> co <fc 




7 ^ 



* * 7 M - ;U * 7 7 * > a • 1,2-^^(^71 = 

* * X 7 y /)x*><0Jt3fc£Slffi1£rtX7 y 
> SI *« * if * ft * . ««*770fl)«flitti 

* iiT-nit /u:jrjbr^ o.i-i ooo 

ff*0<titl~tOO*;WT3&*. * fc * £ « * 
3 7 * > tit , f h e f a t , HHUf; 1 ) 

*.?««• 

(A ) pKa© 2 A 9 /J* * l» fit <D J* £ S : 
pKafft 2* * * * tt O # flt'ffi S tit * ^ ^ X O 

Attwoftto^eiimfcUTfpffib. a & s? « * 

X ti 5 EC # * K t> T * pKaifi At 2* 0 * * tt © 

*att**£tfr**fl>*e*titfA<. * o m 

II fc 1/ T tt » pKaffl ** 2 <k •) 4* * V> 7 U > X 9 v 



ilHn¥3-83974.(3) 

^ O A v ^7a*h';^^^z:^^^r:«*;A. ^ 
do F n(M/7x;**X7 0)t PJ r* 
9 U * U(p;-n-7f ^*X70)M) 

9 — 02** 9 h ? t V *} V 9 J} J] Jl jK - 9 Y ? 
fl, 9 - V J+ * ?9J}*A<X-)t<^*V)\'9^ 

h »;^T-^ABJ-r h 97in^rf>X^r:^A^ 
GD^^n^AirUTO.OOOl-lOOSV^^. ff* 

u<tio.ooi-io^«;^^7*5. 

(□) t ft * 7 7 y > : 





01 A 7s 7 * 


y 




V A 






»i] <*f T *w H >! — » /T\ t* Art- 




* » * 


Ik -t 


X 


/T\ >w 5»» t= X /T> i» A -X > X, T 


^ Ml 


* X 7 


Y > 


CD 


B >A> /U t- | >^ Lit _ K, 




* X 7 


y > 




f •;-n-7f^ta7 0. ^ 




* IX . 


tt tt 




s » tt . w tt , Bigs** a % * 


n » 




m o 


7 


9 ft 4c 9ft M * A*tf7;v*0» 


K . 


^ > 




> 


». »t'i7T>8, »^>y- 


7s 9 


> • 


•> «; 






7 * 


^ a x 




> 


»*0D*ia»ffl. h 'H D D » 


» • 


^ ^ a 


a ft 


tt 


. M)7AtD»|, 




> » . 




7 


^4-ay^>^^m>ttv 9^ 


»; j\> 


X )i * 


> » 




A>-tf>7^*>tt. p - h A* X 


> x 


^ * > 




CO 


*3^Ut£tl«OK4> 


7 > 


* r o 


A % 






t ft 


. c n 


« © 


tt 




t * 


a * n 


5 tt 


R 


* # , «*tfBAoy>ft«r, 


R ft 




X X 


9 




15 


HI <D 


* a* 


in 


^)ft«. CftSpCOttXUt^O!)^ 


0 tt 


ffl ft a 


, ji 


9 


= a it l TO.oi- 


1 000* ^ , 


ft i 


b 


< ut o. l - ioo* ju . Ian 



x!2(-f). (a )R V (a )© & a * £ . «^u: 
* 5il k * T ft SC^^ttKtt^t UT 

Ut , x^u>, 7ot 7 9 y s y t 



-667- 



□ -N 


V v »'y ^ n a i 


4* 


> 


•» 


y 7 


.'7 T 


V *y ^7 
> ✓ y 


□ *s 


2/ ^ y X V -7 □ 






9 


y X 




j ax 


y X 


2/ 3R CD b 7 v > H 






m 




|5 , 


V x ^ yl/ 


x — 


x >V .» 7 X V — /I* ■» 






\f y 




h 9 t K 


a 7 






r 


7 


X y* 




y v 7 


x y 








7 


□ t 


t y 


St * * 7 


n > 


w * no m * a w ft* 




» fit 


X ^ 


n* * 


M H 7 1) 




3* W «W » ✓ ■» 






7 


v y 


M ysr 
m ' 


> JI* 9 


CO £ 


M S {(> ^ M) , M g 

«* m ll# o TO * m 11* at- 


as 




7 


^ r 


- k 

— • r 


/ /* / > y 


n t 


+ - k IJ Af . A V */ 
i — » r / /" » » ✓ y 




r 


»; 


A- 


✓ 


d /v jfc *v 


A, 4 


y r / * y y 


*7 




> 






V k Ar 






^/ 






□ - 


/u . 


tr «; > , 


n - y 




/ 






7 S 


K . 


1,1 »3 r 3- 


/ r 


y y* / «x m * n y* 


/ 








K > 


. * 7 a 


v y 


y*** — r u y* y «y 






^ 2 * 


^ «j . - a 




Mt » n y / ^ yi' yj 


7 




> 




* 7 


x y - ^ . 




r * 7 * 7 F . 


y 




/V *J yt 


* 7 


K * ^ 


y 


* ✓ % ✓y«//vy\/v 








K . 


i; 7 


X x it 7 


* rf> 


* i> F 9 © * K A ft 




* 


r »; 


7 * * * 7s 7 


v > 


* * F * xf /it; 


7 


x 






2 7 


^ > ^ * 


h * 




fit 8 




» m 


y * * . » » 











*X>. x^>VA'>-tf>. -rh^y 








Kft*« ; n-^*^>. n-^-^ 




n 






>9©ffi)Kttftft*«; t;^aay 


* > 






y ^ 


a a x f y * oua^yMy^<Dr\ 


a y 




Ik 


a ft 


*s;xrayy->> xha/<>^ 


y » 






\ a 


ft ft ft * * ; * 9 *-v ***** ur 


^ K 




N, 




* ? * 7 ± h 7^ K> h - y ^ * t a 


'/ K 


y 


% 


© * 


* x y U7 x k ; ****** vy 


M h 




7 


£ F 


. N,H t N f ,H , -xh^xf i ;i,^;U7 7 


3. K 




© 


* © 


ffi©7iK3a;N,N > -^y^^-f^ 




y 


K 


> * 


H , N , M , N - h ^y ^4,^**©JS* 


a ; 


V 






>;^^>, *hv**uy**&> 


9 CO 


7s 






1R ; y * * * 7: * to * y y + v 7 x 


x 


7s 






^ F 9 © 3 * * * 2/ K H ; r - 7 7* 


a 9 








e-y77a?? r >9©?*r>0 


; F 










^ X 




■r 






3 






J/ y * A, X - A> )* 18- ^ ^ > - 6955 



If On ¥3-83974. (4) 



y 


F . h 


y 


7 x X )\> * X 


7 4 y it 


* f F 




y jl 9 


* 7 X X 




* 7 7 V * - 


v . y 7 


x x ;i/ 


y 


9 * * 




7 -f * 




r » ^ 7 X X 


tv x t* ;u 


7 


-y 


* - r * 


0 , 


o-s; y 


* 


a- y * * * 2 


it J * * 


U T h 




f y x 


7* ^ * ^ 


7 


7^ k h y 


7 x X yt, 


* ^ 7 








y x 7^ 




* 7 7 X - r 


* f y 7 


x X ;U 




>t 7 x 






+ 


* y 7* * * a 


rf-> y *y ^ 


h y 7 




F 9 © 




7 


* > & * © 3 


» ft 


¥ 




ft 3 ♦ 




* a h 


© 


7? & , ^ C 




^ r 




u u % 


K 




3 




rut 








14 


m h « 


ft 


K ffi © f& HE * 




£ t «fc 


TJ 






£ © <* 




ft ® UE t \j X 


ti . W it 


ur y x 




Jl X - 


r 


^ . 7 




V - * . x r 


9 t F a 


7 ^ > 




x r b 


> 


y y 3 




^ X /i/ X 


- x * , 


h y x 


T 


u y 7 


y 




^ 


y T 4 ;H - f 


A ^ f it 


* > 


9 


© X - 




a ; 


7 


t l> y ^ 


;H f ^ 


t h y 




7 -fe h 


7 


x y y 


9 


© * r y a ; 


y * y - 


* > X 




J - Jl . 


n - 


7 9 j 




;w v a y y ji 


7A3- 


* * X 




U > 7 


y 


3 - ;U 




y x 9 u y 7 


y 3 - ;u 


9 © 7 


* 


3 - ;u 




; 7 x 


y* 


- * a ; * n 


* W» R * 


7 a hT 


it 


> fit . 


© 


* y x 




x jl/ 8 > 7 -b 


h x h y 


* V ^ 


y 


V X r 


y 


* & <D 




Mi a B ; f 


y * * ij 






^ ^ x 


7* 


v y * 




jK ^ - h 9 © 


ft » x 7 


t a 


& 


¥ *f ^ 


n 




















© 


7j & u: £ 9 * 


* ft S & 










S * C 




® » » k > «r 


S2 © M 


A Tl 

W 7t S 


V 


Br S 








^ A U d ft 






• 




a 


* * * 




«-»ftft«9©SJ5 


tc T « 




7 






ft 


It i> © "P ^ 0 




. 







50- 250-C s i 1/ < ti 100- 200*C T * « . S 

fc±ttatt0.l~100 kg/c«2, ff*l/<UI-50 
kg/ci2T*5. 5 ft it 0 t> /7 * & 3 » 13 3S© 

»rB5i5^rau:iaS!-20^ra-i?*^, 

tt£U9©a?!5©7>«»il 

bT**ftjsc^iT^«c. i&S2 0fc«4©*® 



-668- 



(fcfcft) 

0 .056S ft%O;U^r.0A7-b^^7-b h + - 
r * O.SIIiXO MU^f 

0.22*a»6<Op-h^X>X/P*>»* 2000 ■ I CD 
* ^ 9 x f > ^ i; a - A>i? * f- * x - 9 
K9y9U)C»«U» 200-C1* 2ff*mjj0fcfcil 

* ft ft R £ : 

E £ * 3* fife U fc . ft 1 B C 8 I* T % liiSJCS. 

2 ut * ft » s . 3 ut m & a „ 4 a ji i* s s * su 

A 8 * 6 U * ft # ft 8 > 7 li ft - « ® # * 8 tt 
ft2ftft$T7fc*. 



nD7K 




7 y - «fc 0 






l 


B it 2® fx -> T i? * - * ft ft R U 


r ■ 7 f d 5 




r, > CD « * * 


* «> te . i ft y * a 




> 


* a v h $r ^ 


7 * - (CPC)K Jt $ v 


h a m © % «f 




If -3 T a 88 A 


ffl £ » 0 £ ft * * 


«> fc • * CD ft 


s 


* a i £ ^ u 


ft . 


£fe ft 2 








£ ft ft I C 


ft 


«t * W 1 0 «k 


D»2«ft«8'SCD 


ft K « <0 7 v 




K ft (50 ■!/ 


hr)* 12 ■!/ hrfc U 


* <D tti tt * ft 


ft 




k 5 IS * tf ■» fc • * 


CD « * * £ 1 


tc 


^ r . 




*ifeft 3 








£ ft ft 1 ic 




«t « * * a x 


0 R IS 8 1 ^ <D £ ft 


(800 Ml / hr)* 


8000 Nl/hrfcO* * CD ft tl 15 % 


ft I k £ < n 


t» 


K C * ff o 




u: tR . 


















It * © 1 0 * 





?IBn?3-83974.C5) 

MK«$«ltt$82^o 500 ■!/ hrCD iS ft T S 

*E«ft3J;0 
800 MI/hrCDfcftTEC8 1 (500 HlnES)C<}| 
8 1/* K£58 1CDE?J*40 kg/ cb« C, *5 ft * 
200*C £ to ft « ft U fe . - , ft * 3 A 9 ft 80ft 



ft 96 RU 


r - 7 




a 9 




h > 20ft ft 96 *^ «t ^5 IS 




«* * 


8 


4 » 




100 8/hrC0 85ftTittt 


acre 


8 1 C 


{ft 


1/ 


X 






# ft u 


ft 


& 8 


6 


■P60t:c:^fli o . 5ca^ 


ft 8 6 T 


•RET 






a 




EC£ J* 


« * m 


1 




« 




* ifeJS r 


- 7 * 


a 








ft tt ft ti 


ft « » 




»m 


b 


Tl9J;»)«itt«82t: 


«9fi 


fc * u: 








IHi5f 1 0 J: 0 50 il/ 


hrCD iS ft 


T? ft 2 


ft 


V * 


8 


u: 7 < - K 1/ , « 1H *^ ft 


1,4-7 9 


> i/ * 




/I * 


9K 


« ^ ft u * &ai«tt«s 


* * tt th 


u» 




2 


* a i/ * . »i»at« 


7 <D ft ft 




20® . 


*1I K3S«30 . 



30© . « IH X 2 ft 10 «8tt> iBfl5tt.3T&t>fc. 



«iaacD7 i - K ft (50 m\/ hr)% 5 ■!/ hrfc U • 
It « ft 2 

It ft ft 1 C ft 1* T . 5iS81(D5l5aft*208 

•3fc.*cD»*)fe«iu:^r. 




-669- 



a 1 





5C**©!.4 
(M96) 


GBLO 
C*(fc) 






1.2 
(0.8-1.4) 


98.7 


1.2 




4.1 
(3.9-4.4) 


97.1 


2.0 




0.12 
(0.07—0.14) 


99.4 


0.49 




8.6 
(8.1-8.9) 


92.8 


8.7 


Jt*W2 


15.7 
(13.8-16.9) 


84.6 


H.2 



gbl :r-7*n?* h > 



??Rn¥3-83974 (6) 

<a w a> « * > 

t s; * * * > * ♦ s/a;i>tf>as*ttai//xtt 

iH) h >S*l*i8r**£K> * * <fc E £ $ 

8 c a it * , jswttMcD^iStcio&fijtr^i;* 

0*1(15158, 2 tt A* » S > 3 (2 E » ft « 
It ft 1 ff tt iff » 8tlft2ftV«-C64. 



max h a ft a sc £ a <f! ^ 
ft a a # a ± * a 




-670- 



